This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa! Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 
F16D 55/40 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 98/26191 

18 June 1998 (18.06.98) 



(21) International Application Number: PCT/GB97/03387 

(22) International Filing Date: 8 December 1997 (08.12.97) 



(30) Priority Data: 
9625862.9 



12 December 1996 (12.12.96) GB 



(71) Applicant (for all designated States except US): T & N TECH- 

NOLOGY LIMITED [GB/GB]; Cawston House, Cawston 
Lane, Rugby, Warwickshire CV22 7SA (GB). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): BUNKER, Kenneth, James 
[GB/GB]; 39A Mill Road, Rearsby, Leicester LE7 4YN 
(GB). 

(74) Agents: DRURY, Peter, Lawrence et al.; T & N pic, Bowdon 
House, Ashburton Road West, Trafford Park, Manchester 
Ml 7 IRA (GB). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, 
GH, HU, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO. NZ, 
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, 
IT, UA, UG, US, UZ, VN, YU. ZW, ARIPO patent (GH, 
KE. LS, MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ, 
BY, KG, KZ. MD, RU, TJ, TM), European patent (AT, BE, 
CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, 
ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: DISC BRAKE 




(57) Abstract 

A disc brake comprises an operating mechanism (26) operable to move friction material pads (18) into contact with a disc (16). The 
operating mechanism comprises a support body (28) located on one side of the disc (16), a cylinder (30) denned by the support body, and 
a piston (32) in the cylinder. The operating mechanism also comprises a guidance member (36) for the pads (18). The guidance member 
(36) projects from the support body (28) past the disc (16) and supports an abutment (24) on which one of said pads (18) is mounted. The 
guidance member (36) is mounted on the support body (28) by means of a plurality of bolts (44) which extend through bores (48) in the 
guidance member to said abutment (24). The bolts (44) take the load during application of the brake. 
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DISC BRAKE 

This invention is concerned with a disc brake, for 
example a disc brake suitable for use in braking a wheel of 
a vehicle, 

A conventional disc brake for a vehicle comprises a 
disc, friction material pads arranged on opposite sides of 
the disc,, and an operating mechanism operable to move one 
of the pads into contact with the disc, and to cause 
relative movement between the operating mechanism and the 
disc to bring the other pad into contact with the disc so 
that the pads both apply a braking force thereto. In most 
cases, the disc is fixedly mounted on a hub and said 
relative movement is brought about by movement of the 
operating mechanism which is mounted so that it can slide 
axially of the disc. It is also possible for the operating 
mechanism to be fixed relative to the hub and for the disc 
to be slidable axially on the hub. In the latter case, 
there may be two or more discs slidable on the hub, and an 
appropriate number of pads located between the discs so 
that the operating mechanism can cause all the pads to 
contact a disc. 

In a conventional disc brake as referred to above, the 
operating mechanism comprises a support body located on one 
side of the disc, a cylinder defined by the support body, 
and a piston in the cylinder. The piston is movable, when 
fluid under pressure is introduced into the cylinder, to 
urge a first of said pads towards the disc. The operating 
mechanism also comprises a guidance member projecting from 
the support body past the disc and supporting an. abutment 
on which the second of said pads is mounted. Said abutment 
may be attached to the guidance member "or may be part 
thereof. Said first pad is mounted for sliding movement on 
the guidance member. 
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In a conventional disc brake as referred to above, the 
guidance member of the operating mechanism is subject to 
high bending and shearing reaction forces, when the brake 
is applied. The bending forces result from the pressure 
between the pads and the disc. The shearing forces are 
circumferential forces and are generated by the frictional 
contact between the pads and the disc which are transferred 
to the guidance member and thence to the support body. 
This means that the guidance member is made from expensive 
high tensile material and, as it has a relatively complex 
shape, including accurate guidance surfaces for the brake 
pad, this makes the guidance member difficult and expensive 
to make. 

The invention provides a disc brake comprising a disc, 
friction material pads arranged on opposite sides of the 
disc, and an operating mechanism operable to move one of 
the pads into contact with the disc, and to cause relative 
movement between the operating mechanism and the disc to 
bring the other pad into contact with the disc so that the 
pads both apply a braking force thereto, the operating 
mechanism comprising a support body located on one side of 
the disc, a cylinder defined by the support body, and a 
piston in the cylinder, the piston being movable, when 
fluid under pressure is introduced into the cylinder, to 
urge a first of said pads towards the disc, the operating 
mechanism also comprising a guidance member projecting from 
the support body past the disc and supporting an abutment 
on which the second of said pads is mounted, said first pad 
being mounted for sliding movement on the guidance member, 
characterised in that the guidance member of the operating 
mechanism is mounted on the support body thereof by means 
of a plurality of bolts which extend through bores in the 
guidance member from the support body to said abutment. 

In a disc brake in accordance with the invention, the 
bending and shearing forces applied to the guidance member 
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are taken by the bolts which can be readily and cheaply 
obtained with the ability to take high loads so that the 
guidance member itself can be made from lower strength 
material which is cheaper and more easy to machine . 

Preferably, the bolts are received in threaded bores 
in either the abutment or the support body. This avoids 
the necessity for nuts. 

There now follows a detailed description, to be read 
with reference to the accompanying drawing, of a disc brake 
which is illustrative of the invention. 

The drawing is an exploded view of the illustrative 
disc brake. 

The illustrative disc brake 10 is mounted on a 
suspension link 12 of a vehicle. The suspension link 12 
has a hub 14 mounted for rotation thereon. A wheel (not 
shown) is mounted on the hub in the usual manner. The 
brake 10 also comprises two discs 16 which are mounted on 
the hub 14 for axial sliding movement. Specifically, the 
outer surface of the hub 14 has three circumf erentially- 
spaced surface portions which are formed with axial splines 
and the discs 16 are formed with teeth which mesh with 
these splines so that the discs can slide axially on the 
hub but rotate therewith. The hub 14 has three leaf 
springs 17 secured thereto by screws 19 . The leaf springs 
17 are arranged on the surface portions of the hub between 
the splines thereof and serve to centralise the discs 16 
and to prevent them from rattling on the hub. 

The brake 10 also comprises friction material pads 18 
arranged on opposite sides of each of" the discs 16. 
Specifically, one of the friction pads 18 is mounted on a 
backing plate 20 on one side of a first of the discs 16, 
two of the pads 18 are mounted on opposite sides of a 
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backing plate 22 which is between the first and the second 
discs 16, and one of the pads 18 is mounted on an abutment 
24 on an opposite side of the second disc 16 to the backing 
plate 22. 



The brake 10 also comprises an operating mechanism 26 
operable to move the pad 18 on the backing plate 20 into 
contact with the first disc 16. The mechanism 26 is also 
affective to cause relative. movement between the mechanism 
26 and the discs 16 to bring the other pads 18 mounted on 
the backing plate 2 2 and the abutment 24 into contact with 
the discs so that the pads all apply a braking force to the 
discs. Specifically, movement of the pad 18 on the backing 
plate 20 into contact with the first disc 16 causes the 
first disc 16 to slide on the hub 14 into contact with one 
of the pads 18 on the backing plate 22, continued movement 
brings the other pad 18 on the backing plate 22 into 
contact with the second disc 16 which, in turn, slides on 
the hub 14 until the second disc 16 contacts the pad 18 on 
the abutment 2.4.._... 

The operating mechanism 2 6 comprises a support body 2 8 
which is located on one side of the first disc 16. The 
support body 28 is provided by a portion of the link 12. 
The operating mechanism 2 6 also comprises a cylinder 3 0 
defined by the support body 28, and a piston 32 in the 
cylinder. The piston 3 2 is movable, when fluid under 
pressure is introduced into the cylinder 30 through a port 
34 to move out of the cylinder and thereby urge the backing 
plate 20 and the pad 18 mounted thereon towards the first 
disc 18. 

The operating mechanism 2 6 also comprises a guidance 
member 3 6 projecting from the support body 2 8 past the 
discs 16. The guidance member 36 supports the abutment 24. 
The backing plates 2 0 and 2 2 and the pads mounted thereon 
are mounted for sliding movement on the guidance member 36. 
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Specifically, the guidance member 36 has two arcuate side 
surfaces 38 on which the plates 20 and 22 slide. The 
plates 2 0 and 2 2 having upper hook portions 4 0 which hook 
over the surfaces 38 so that the plates 20 and 22 are 
supported by the member 3 6 and can slide along the member 
36. A leaf spring 42 is provided between the underside of 
the member 36 and the plates 20 and 22, the spring 42 
serving to prevent rattling. 

The guidance member 36 of the operating mechanism 26 
is mounted on the support body 2 8 by means of a two high 
tensile bolts 44 which pass through bores 46 in the support 
body 28 and bores 48 in the guidance member. 36 to enter 
threaded bores 50 in the abutment 24. 

In the operating mechanism 26, introduction of 
hydraulic fluid under pressure into the cylinder 30 causes 
the piston 32 to urge the pads 18 into contact with the 
discs 16 as aforementioned. When this contact has been 
achieved braking forces between each of the pads 18 and the 
discs 16 are transmitted to the member 3 6 via the backing 
plates 20 and 22 and the abutment 24. However, the high 
bending and shearing forces applied thereby to the guidance 
member 36 is taken by the bolts 44. 
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CLAIMS 

1 A disc brake (10) comprising a disc (16), friction 
material pads (18) arranged on opposite sides of the 
disc, and an operating mechanism (26) operable to move 
one of the pads into contact with the disc, and to 
cause relative movement between the operating 
mechanism and the disc to bring the other pad into 
contact with the disc so that the pads both apply a 
braking force thereto, the operating mechanism 
comprising a support body (28) located on one side of 
the disc (16), a cylinder (30) defined by the support 
body, and a piston (32) in the cylinder, the. piston 
being movable, when fluid under pressure is introduced 
into the cylinder, to urge a first of said pads (18) 
towards the disc (16), the operating mechanism (26) 
also comprising a guidance member (36) projecting from 
the support body (28) past the disc (16) and 
supporting an abutment (24) on which the second of 
said pads (18) is mounted, said first pad (18) being 
mounted for sliding movement on the guidance member 
(36), characterised in that the guidance member (36) 
of the operating mechanism (26) is mounted on the 
support body (28) thereof by means of a plurality of 
bolts (44) which extend through bores (48) in the 
guidance member (36) from the support body (28) to 
said abutment (24) . 

2 A disc brake according to claim 1, characterised in 
that the bolts (44) are received in threaded bores 
(50) in either the abutment (24) or the support body 
(28). 
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